Abstract Among immigrant children whose parents have historically had lower education, the study explored which immigrant children were most likely to have coverage based on maternal region of origin. The direct and indirect relationship of acculturation on immigrant children's coverage was also assessed.
Introduction
Children of immigrants represent a significant proportion of the total population of children in the US, with 24 % under age 8 years residing with an immigrant parent [1] . Although the majority of children in immigrant families are US citizens, citizen children with foreign-born parents were over twice as likely to be uninsured in 2008 compared to children of native-born parents (17.6 vs. 7.1 %) according to data from the American Community Survey [2] . Compared to children of native-born parents, children of foreign-born parents have considerably lower rates of employer-sponsored and private insurance [3, 4] , despite their parents' high rates of full-time employment [5] . In addition, children in immigrant families have low participation in government insurance considering their high poverty rates [6] .
As a group, children of immigrants, which include both foreign-born children as well as US-born children with foreign-born parents, tend to be disadvantaged compared to children of native-born parents. For instance, there is great disparity in health insurance coverage among immigrant families with children. Immigrant children whose parents are from Australia, New Zealand, and Canada have the highest rate of private insurance coverage (82 %); while immigrant children whose parents are from Central America, Dominican Republic, Haiti, Indochina, and Mexico, have the lowest rate of private coverage (approximately 38 %). Further, immigrant children from Central America Dominican Republic, Haiti, Indochina, and Mexico have the highest uninsured rates (approximately 30 %) [7] .
The disparities in health insurance coverage among immigrant children are likely to be attributed to the discrepancy in parental education across groups. For instance, 92 % of immigrant parents (i.e. mothers and fathers) from Australia, New Zealand, and Canada graduated from high school, in comparison to 38 % of immigrant parents from Central America, Dominican Republic, Haiti, Indochina, and Mexico [7] . Among immigrant groups with low parental education, a greater percentage of immigrant children whose parents are from Indochina receive private coverage (53 %) compared to immigrant children whose parents are from Mexico (34 %). It seems likely that the discrepancy among these two groups of immigrant children may attributable to parental education. Over half of Indochinese parents complete high school compared to approximately one-third of Mexican parents. Low levels of educational attainment are associated with occupations that do not provide employer-based health insurance and the disadvantaged economic circumstances of parents with low education limits their ability to purchase insurance, resulting in immigrant children being more likely to be uninsured [5, 8] .
Given the lower likelihood of insurance coverage among children from immigrant groups with typically less-educated parents, it is important to understand the additional factors that influence coverage. For example, prior research suggests that low education is correlated with acculturation barriers for immigrant families [7] . Acculturation is the process of adopting the behavioral practices and values of the dominant society; it is a multidimensional construct that can be measured in various ways, such as citizenship status, time spent in the US, or English proficiency [9] . For example, limited English language proficiency can exacerbate coverage disparities within the immigrant population. Latino and Asian parents have reported being unable to complete Medicaid applications for their children due to limited English proficiency [10, 11] . The confluence of limited English proficiency and potentially low educational attainment could lead immigrants to misunderstand policies and available public resources. Thus, immigrant parents may not enroll their income-eligible US-born children in public health insurance because they fear not being able to re-enter or remain in the country or not being eligible to become a naturalized citizen or sponsor relatives [12, 13] .
The Affordable Care Act (ACA) became law in March 2010 and will be fully implemented by 2014. Through ACA legal immigrants who are income-ineligible for public insurance and do not have employer-sponsored insurance will be mandated to purchase coverage. Yet, immigrant children whose parents have low education may continue to have high uninsurance rates because their parents' disadvantaged economic circumstances prevents coverage from being affordable. If acculturation is the mechanism that helps immigrant groups with low parental education obtain coverage, then helping immigrant parents with low education adapt to the US will be necessary to increase coverage among immigrant children from disadvantaged socio-economic backgrounds. If acculturation is related to coverage among immigrant groups with low parental education, but not a significant mediator between immigrant groups with low parental education and coverage, the findings may highlight which groups of immigrant parents may need greater financial assistance in covering the cost of insurance premiums for their children. In other words, assisting with adaptation may not facilitate coverage for immigrant children whose parents have low education; but assisting with paying for coverage may help.
The current study focuses on groups of immigrant children whose parents have historically had low education (based on maternal region of origin). Specifically, the current study investigates which regions are predictive of immigrant children's coverage. In addition, the study explores the direct relationship of acculturation for immigrant children's coverage, as well as exploring whether acculturation mediates the child health coverage differences between immigrants groups which have historically low education. Finally, the study explores whether the above relationships remain for immigrant children who are most at-risk of being uninsured-those who reside in households less than 200 % of the Federal Poverty Line (FPL). From a policy perspective it is significant to investigate how acculturation influences immigrant children's coverage among the regions that are historically known for sending migrants with low education as these particular immigrant groups are most at-risk for being uninsured.
Methods

Data and Sample
Data were drawn from four waves of data from the Early Childhood Longitudinal Study (ECLS-K), a nationally representative, longitudinal study of children's early school experiences and development collected by the National Center for Education Statistics (NCES). A total of 21,260 children were first assessed in the fall and spring of kindergarten (1998-1999) from 1,280 public and private schools, followed by the fall and spring of 1st grade (1999) (2000) , the spring of 3rd grade (2002), 5th grade (2004), and 8th grade (2007) . Further information on sampling, recruitment, and attrition can be found at http://nces.ed.gov/ecls/kindergarten.asp. We focused on data collected when children were in spring of kindergarten (1999), spring of 1st grade (2000) , and spring of 5th grade.
The study was approved by the Institutional Review Board at both University institutions.
A total of 17,000 children participated in the study through 5th grade; however, of those 17,000 children, only 3,143 children were from immigrant families. Of the 3,143 immigrant children, the sample was further restricted to children of immigrants with complete health insurance data at 5th grade (899 cases excluded; respondents missing data were slightly more likely to be of Caribbean origin but otherwise the two groups did not differ substantively on sociodemographic measures). In order to better identify and describe which immigrant children's households had disadvantaged socioeconomically profiles, we categorized children into 8 mutually exclusive categories based on their maternal region of origin similar to work by Akersh and Frank [14] , Hernandez [7] and Oza-Frank et al. [15] . We then tested the household socioeconomic characteristics of the regions historically known to have low parental education (i.e. Mexico, Latin America, Caribbean, and Indochina) with regions historically known to have higher parental education (e.g., Western Europe; Northeast Asia) [7] . Compared to regions known to have high parental education, the above four regions historically known to have low parental education had lower socioeconomic profiles on maternal education, parental professional occupation, and household income in relation to the FPL. The sample was then restricted to regions with the lower socioeconomic profile (558 cases excluded).
We then used multiple imputation techniques to impute missing data on the independent variables and covariates. Missing data was generally low; with the exception of data required to calculate poverty thresholds, for which approximately 13 % of the sample was missing information. With multiple imputation all relevant cases are kept in the analysis for accurate parameter estimates and the standard errors are corrected for the amount of missing information. This is in comparison to listwise deletion, which results in a sample no longer representative of the population [16, 17] . The final analytic sample consisted of 1,686 immigrant children.
Outcome Variable
Health Insurance Coverage
Mothers reported on children's health insurance coverage. Responses were categorized into three mutually exclusive dichotomous variables: private health insurance, public health insurance (which includes CHIP or Medicaid), and no health insurance, in both 1st grade and 5th grade. Mothers who reported both public and private coverage were coded as having public coverage. Mothers who reported having no private coverage, nor public coverage, were coded as have no insurance.
Independent Variables
Maternal Region of Origin and Acculturation
Mother's region of origin came from mother's response to a question about her country of birth, collected at the 1st-grade survey. As mentioned above, countries were grouped into regions similar to work performed by Akersh and Frank [14] , Hernandez [7] and Oza-Frank et al. [15] : Mexico, Latin America (e.g., Argentina, Brazil, Costa Rica, Panama), Caribbean (e.g., Dominican Republic, Haiti, Jamaica), and Indochina (e.g., Cambodia, Laos, Thailand, Vietnam). Acculturation was measured by mother's citizenship status (1 = citizen; 0 = non-citizen) at 1st grade, as well as generation status and English proficiency at kindergarten. Mothers who reported migrating to the US as a child or pre-adolescent (B12 years of age) were coded as the 1.5 generation; while immigrant mothers who arrived to the US as adolescents or adults (C13 years of age) were coded as the 1.0 generation (1 = 1.5 generation; 0 = 1.0 generation). Mothers reported on their ability to speak, read, write, and understand someone speaking English on a 1 = very well to 4 = not very well scale. The four items were reverse coded and a binary variable indicating English proficient was created if respondents scored a 4 on the reverse coded variable on all three measures (i.e., English proficient); immigrants who scored a 3 or less on any measure were categorized as 0 = limited English proficiency (LEP).
Covariates A rich set of child, household, and state-level characteristics were included in the models. All variables were collected at 1st grade unless otherwise noted. Child characteristics: Age (years), gender (1 = male; 0 = female), health (1 = excellent health-5 = poor health). Mother characteristics: Age (years). Household socioeconomic characteristics: married household (1 = yes; 0 = no), maternal education (1 = high school diploma or more; 0 = less than high school degree), parental employment status (1 = full time; 0 = not full time), parental occupational status [professional, administrative, service, other, none (reference)], household income based on Federal Poverty Line (FPL) threshold [\100 % FPL(reference); 100-199 % FPL; 200-299 % FPL; C300 % FPL], number of children in the household. State characteristics: State-level indicators were collected based on 2004 data (coinciding with childrens' 5th-grade status) and included: percent unemployed and percent of low-income uninsured children.
Statistical Methods
Descriptive analyses and multinomial logistic regression models which accounted for the complex survey design of the ECLS-K were conducted in STATA 12. Descriptive analyses are unweighted, and the regression models are weighted using ECLS-K longitudinal weights. To perform multinomial logistic regressions on imputed panel data, we used STATA's ICE command to impute five data sets and the MIM command in conjunction with the MLOGIT command to conduct regression analyses. To assess whether acculturation mediated the relationship between region of origin and immigrant children's health insurance coverage methods outlined by Baron and Kenny [18] and Sobel and Leinhardt [19] were followed. In all regression models we included covariates in the models and a baseline measure of health insurance coverage (from 1st grade). This method accounts for potentially unobserved family characteristics (such as preference to be risk-averse), which may be related to health insurance coverage and is a strength of our analysis.
Results
Sample Characteristics
While 88 % of US-born children of immigrant mothers have either private or public insurance during elementary school, there are coverage disparities within this group of immigrant children (Table 1 ). Compared to children whose mothers were from Mexico (31 %), children whose mothers were from Latin America (47 %), the Caribbean (50 %), or Indochina (60 %) were more likely to receive private insurance. Children whose mothers were from the Caribbean (6 %) or Indochina (4 %) were less likely to be uninsured compared to children whose mothers are from Mexico (18 %). A greater percentage of mothers from Latin America, the Caribbean, and Indochina compared to mothers from Mexico were more likely to be US citizens and English proficient.
Children whose mothers were from Latin America, the Caribbean, and Indochina were more likely to be healthier and to reside with older mothers. A greater proportion of mothers from Latin America, the Caribbean, and Indochina completed a high school degree compared mothers from Mexico. A greater proportion of children whose mothers were from Mexico had a parent with a service occupation or another non-professional or non-administrative occupation. In addition, children whose mothers were from Mexico were more likely to reside in households whose incomes were below 100 % of the FPL. Children whose mothers were from Mexico were more likely to live in states where a greater percentage of low income children were uninsured.
Multivariate Analyses
We tested the association between mothers' regions of origin and immigrant children's health insurance coverage and examined the direct and indirect effects of maternal acculturation (Table 2) . Among the full analytic sample, after accounting for socioeconomic, demographic, and state-level variables, children whose mothers were from Indochina were approximately 6 times, and children whose mothers were from the Caribbean were approximately 4 times, at greater odds to receive private insurance compared to children whose mothers were from Mexico (Panel A). Model 2 of Panel A adds the acculturation measures to the models to test whether acculturation mediates region of origin differences in insurance coverage. Sobel tests indicated no significant mediation, however, immigrant children whose mothers were a US citizen were approximately 2.5 times at greater odds to receive private insurance relative to being uninsured.
Panel B demonstrates that children whose mothers were from the Caribbean and Indochina were over 4 times at greater odds to receive public insurance compared to children whose mothers were from Mexico. Acculturation was not significantly related to the likelihood of obtaining public insurance, nor was there significant mediation of region of origin differences in coverage by the acculturation measures. In regards to predicting private versus public coverage (Panel C), neither region of origin nor acculturation were significant predictors.
Next, we test whether the observed associations differed for children who are poor and near-poor, in the third and fourth column of Table 2 . Among the subsample of immigrant children who lived in households 200 % below the FPL, children whose mothers emigrated from Indochina had nearly four times the odds of having private coverage (Panel A), and three times the odds of having public coverage (Panel B), compared to Mexican children. Although acculturation measures again emerge as significant predictors of insurance coverage at fifth grade, they were not significant mediators of the relationship between maternal region of origin and insurance coverage. Children whose mothers were US citizens were over 2.5 times at greater odds to be covered by private insurance; while children whose mothers emigrated as a child were 65 % at lower odds to be covered by private insurance (Panel A). Finally, children whose mothers emigrated from Latin America were 51 % at lower odds to be covered by private insurance relative to public insurance, and children whose mothers emigrated as children were 57 % at lower odds to be covered by private insurance, relative to public insurance (Panel C).
Discussion
Focusing on a sample of immigrant children whose parents have historically had low levels of education (based on maternal region of origin), this study explored which immigrant children are mostly likely to have health insurance coverage based on maternal region of origin. The results revealed that 88 % of immigrant children were insured, despite their disadvantaged socioeconomic profile. Health coverage for the immigrant children in our sample was split between private and public coverage. Specifically, the results indicated that children whose mothers were from Indochina compared to children whose mothers were from Mexico were at greater odds to be covered by private or public insurance than be uninsured. This finding was observed among immigrants in the full sample as well as among immigrant children who resided in households less than 200 % of the FPL. Further, children whose mothers were from the Caribbean compared to children whose mothers were from Mexico were at greater odds to have public insurance than be uninsured. The study also investigated the direct and indirect relationship of acculturation on immigrant children's coverage. The results indicated that acculturation has a direct relationship with coverage and does not mediate the association between maternal region of origin and coverage.
Maternal Region of Origin
Similar to work by Hernandez [7] , the present findings indicate that a greater percentage of children whose mothers were from Indochina received either private or public coverage compared to children whose mothers were from Mexico. In addition, a smaller proportion of children whose mothers were from the Caribbean were uninsured compared to children whose mothers were from Mexico. These findings remain in multivariate results, after accounting for sociodemographic and state-level characteristics, and suggest that disparities in children's coverage can be predicted from maternal regions of origin among immigrant groups with historically low levels of education. A closer examination of the socio-economic characteristics among this traditionally disadvantaged group provides explanation to the discrepancy in health insurance coverage among this group. Compared to children whose mothers were from Mexico, a greater proportion of children whose mothers were from the Caribbean or Indochina had a high school education or more and a greater proportion of parents worked in a professional or administrative occupation. In addition, children whose mothers were from the Caribbean or Indochina were less likely to reside in households where incomes were less than 200 % of the FPL. Aside from socioeconomic characteristics, cultural beliefs regarding health-care-seeking behavior may lead to some immigrant families to enroll their US-born children in public health coverage. For example, immigrants from Indochina attach fewer stigmas to enrolling in public health coverage, partly due to what may be their refugee status and automatic eligibility [8] . Thus, it is not uncommon to observe a greater proportion of Indochinese children enrolled in public insurance relative to being uninsured. This explanation does not hold, however, for Caribbean children-we are unable to explain their higher likelihood of enrollment in public insurance relative to Mexican immigrant childrenexcept that lower levels of education and fears of immigration enforcement may work to keep eligible children of Mexican immigrants un-enrolled in public coverage.
Mexican children are the most vulnerable population among the disadvantaged immigrant groups in obtaining health insurance. This is a concern as uninsured children are less likely to access care and have unmet health care needs, compromising children's overall health [20] . Mexican mothers may lack understanding of their US-born children's legal rights to public health insurance due to their limited education and lower levels of English proficiency, as well as fear of receiving government aid may prevent their ability to receive a green card, sponsor a relative, or remain in the country [12, 13] . Pediatricians and school nurses could apply culturally sensitive practices and an interpreter service to target immigrant households with information on available government aid for US-born children. By demystifying the public assistance application process, pediatricians and school nurses could help immigrant parents acquire the knowledge needed to enroll children in public coverage, thereby benefiting the health and overall well-being of US-born children of Mexicandescent.
Acculturation
Results indicate that acculturation has a direct effect on immigrant children's coverage. Specifically, children whose mothers were US citizens were at greater odds to receive private coverage. This finding was consistent CI confidence interval. 1.5 generation = Mother migrated to the US as a child (B12 years of age) *** p \ .001; ** p \ .01; * p \ .05 a Analyses are based on imputed sample (n = 1,686 for full sample; n = 1,302 for \200 % FPL sample). Model 1 and Model 2 = Controlled for child, household, and state-level characteristics listed in Table 1 , along with baseline measure of health insurance coverage b Model 2 corresponds to Step 4 outlined by Baron and Kenny [18] and Sobel and Leinhardt [19] among the full sample and among the poor and near-poor sample. Further, among children who resided in households less than 200 % of the FPL, having a mother who migrated as a child is associated with lower odds of private coverage relative both to being uninsured as well as having public coverage. Given that migrating as a child, compared to migrating as an adult, is often considered a marker of greater acculturation, we expected to find that children of the 1.5 generation had higher odds of private coverage. However, it is conceivable that after accounting for all of our covariates, mothers who migrated as children were a more disadvantaged group on average, thus explaining what may seem counterintuitive. These findings suggest that providing greater cultural assistance to these families may not necessarily increase coverage among immigrant groups with low parent education. Instead families may need assistance in paying premiums, especially families whose incomes are above the income-eligible threshold for public assistance, such as Latin American and Mexican families who are most at-risk for this to occur. For example, Latin American children do not statistically differ from Mexican children in being uninsured. Regardless of their level of education, whether working full-time or part-time, or type of occupation, in general, Mexicans and Latinos are more likely to work for employers that do not offer health insurance coverage. For Latinos that are eligible for employer-sponsored health insurance, Latinos may not participate in coverage because of high premiums [21] . Thus, financial assistance is still needed among families whose incomes are above 200 % FPL. Although the Affordable Care Act became law in March 2010, a gradient government subsidy program based on family income may be needed to assist families that are unable to pay premiums and whose incomes are above the income-eligible threshold for public assistance.
A primary limitation of our analysis is the small sample sizes of immigrant groups by country of origin. This prevents us from investigating maternal country of origin (with the exception of Mexico) and results in countries that are economically and politically different to be grouped together. Further, with 60 % of the sample having a high school education or more, our sample is biased towards a sub-population with higher levels of education, despite mothers originating from countries where individuals generally have lower levels of education. Thus, the results may present conservative estimates as the bias towards more education could be masking coverage difficulties. Similarly, the higher levels of education may be why our study did not find acculturation to have a mediating effect between maternal region of origin and coverage. At the same time, our data lacks broader acculturation measures, such as comprehensive measures of language use and ability, cultural attitudes, and measures which address the reasons for migration. However, the ability to utilize the longitudinal data to control for health insurance status at first grade, as well as our focus on regions of origin with typically low levels of education for migrants, allows us to take a more nuanced look at health insurance coverage and acculturation for immigrant children. This approach reveals that children of Mexican immigrant mothers are most at risk of being uninsured; and that maternal US citizenship is a major protective factor relating to health insurance coverage for children from immigrant families that are traditionally from regions with low parental education.
